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ABSTRACT
Laurin-Sandrow syndrome (LSS) is a rare condition
with only a few published cases in studies. This
syndrome, originally described by Laurin in 1964 and
again by Sandrow in 1970, can involve digit duplication
with mirror hand and foot deformity, ulnar and tibial
dimelia, and abnormalities of the knee, ankle, and nasal
passages. A 7-month-old male infant presented to
our clinic with limited function of his hands and feet
due to multiple abnormalities. Results of clinical and
radiographic examinations were suggestive of LSS,
confirmed by a geneticist. Amputations through the
knees, reconstructive pollicization of the right hand,
and surgical removal of supernumerary digits on both
hands led to successful treatment at 13 months of age,
with promising findings at 2-year follow-up. LaurinSandrow syndrome may be treated successfully using
orthopaedic-based techniques. Amputation can be
considered depending on the noted severity of LSS.
Keywords: Laurin-Sandrow Syndrome, Child,
Amputation, Abnormalities, Birth Defects

INTRODUCTION
Polydactyly is a common condition seen in children.
However, the presence of mirror duplication of the
digits with associated nasal anomalies, or LaurinSandrow syndrome (LSS), is rare. LSS involves mirror
hands and feet, ulnar and fibular dimelia, and may
include nasal abnormalities.1-4 In 1964, Laurin et al5
described a boy with mirror deformities of the hands
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and feet, with fibular and ulnar dimelia. Sandrow et al6
later noted a familial association of the same disorder
between a father and daughter. He found a connection
between the mirror hand and foot deformities with
ulnar and fibular dimelia described by Laurin and nasal
defects. With a description of a fifth case with similar
anomalies, Martínez-Frías et al2 suggested that this
entity be named Laurin-Sandrow syndrome.
The disorder typically involves overlapping on
chromosome 7q36, involving the zone of polarizing
activity (ZPA) regulatory sequence (ZRS). During
embryogenesis, the anteroposterior axis of limb
development is determined by sonic hedgehog
expression in the zone of polarizing activity. Its
expression is driven by ZRS. Studies indicate that
ectopic expression of Hoxb-8 causes duplication of
ZPA in the forelimb and homeotic transformation of
axial structures.3 This embryonic disruption of limbbud formation, typically occurring between week five
and six of gestation, may result in the observable
anomalies.4 Otherwise, LSS can be inherited, likely in an
autosomal dominant transmission pattern.6-8
In total, about 16 cases of LSS have been reported.9
Although a description of treating hand deformities has
been published,9 no one has described comprehensive
treatment by pediatric orthopaedists. Because of
infrequent occurrences, current understanding of the
disorder is limited. We describe an orthopaedic-based
approach to diagnosis and surgical treatment of lowerand upper-extremity abnormalities suggestive of LSS in
a 13-month-old child.

CASE REPORT
A 7-month-old male infant presented to our facility with
lower- and upper-extremity abnormalities, which limited
basic use of his hands and feet. The mother’s pregnancy
was uncomplicated, with spontaneous vaginal delivery,
and the patient weighed 3.4 kg at birth. His mother
and father were nonconsanguineous and at the time
of birth were aged 33 and 31 years, respectively. His
mother was self-reported as Latina-Mexican and had
two older children without limb defects. Neither parent
had a personal or family history of limb defects. The
noted deformities of the patient were not detected
until birth, at which time he was referred to a pediatric
orthopaedist and hand surgeon for evaluation. Findings
of workup were negative for cardiac, visceral, and
neuroaxial abnormalities.
On physical examination, five fully formed digits were
noted on each hand. A duplicated terminal phalanx was
found at both distal interphalangeal joints on the most
ulnar digit; thumbs were absent. The patient had full
strength and motion at the shoulders and elbows, with
limited motor strength and diminished passive range
of motion at the wrists. He held each hand in radial
deviation at the wrist (Figure 1). Additionally, normal
development of the hip and femur was observed, with
instability and severe deformity at both knees. The
patient had absent active-knee flexion and extension.
Each knee had a fixed-flexion deformity, including
associated translational and rotatory instability. On
palpation, his knee and ankle joints were grossly
irregular and had a limited passive range of motion.
Distally, the patient had mirrored duplication of the
toes and an absent hallux on each foot (Figure 2).

Figure 1. The patient, aged 7 months, with mirror hands
(asterisk) and absent thumbs.

Figure 2. The patient, aged 7 months, with fixed knee
flexion deformities (asterisk) and mirror duplication of
the feet (arrow).

In addition, a wide nasal tip was noted with a subtle
groove and wide columella.
Radiographs revealed five similar metacarpals on
each hand, without a definite thumb. The most radial
rays had a triphalangeal digit and duplicated distal
phalanx attached with soft tissue. A supernumerary
digit, located on the ulnar side of the most ulnar ray
(Figure 3), had constricted soft-tissue attachments
without appreciated bony fusion. Radiographs of each
forearm showed normal appearance and relationship
of the radius and ulna. Radiographs of the lower
extremities revealed normal hip osteology but indicated

Figure 3. Preoperative radiograph of anteroposterior
view shows both hands with five similar digits, absent
thumbs, preaxial triphalangeal digits (asterisk), and
mirror duplication (arrow).
an abnormal knee joint articulation. Furthermore, the
tibias were absent on both lower limbs, with duplicated
fibulae. The talus and calcaneus were in equinus,
with posterior and superior displacements relative
to the distal fibulae (Figures 4, 5A, and 5B). Both
feet had seven digits. Axial-view magnetic resonance
imaging of his brain and spine did not reveal additional
abnormalities.
The patient was referred to a geneticist who
made the clinical diagnosis of LSS. Reconstructive
procedures for treating the lower extremities were felt
to be insufficient owing to the observed severity of limb
deficiency at and below the knee (including deficient
knee articular and gross knee instability). Subsequently,
amputations through both knees for treating knee
instability and dysfunction was discussed with the
parents. The procedure was performed when the patient
turned 13 months, after which he was fitted for lowerextremity prostheses for both legs. In follow-up with
the hand surgery service, surgical removal of radial- and
ulnar-sided supernumerary digits was performed, as
well as right-sided reconstructive pollicization.
At 2 years after the operation, the patient walked
using his prostheses. On physical examination, he sat
with a clinically straight spine and no obvious deformity.
A radiograph of his pelvis was obtained and indicated
normal hip development (Figure 6). Additionally, results
of the hand examination suggested successful function
of the right hand, whereas pollicization was indicated
for further treatment of the left hand.
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A

Figure 4. Preoperative radiograph of
anteroposterior view shows the kneeto-ankle region with a duplicated fibula,
absent tibia, and mirror duplication of
the feet (asterisk).

B

Figure 5. Preoperative radiographs of lateral view shows the
A) left and B) right lower extremities, with a duplicated fibula
(asterisk). Notably, the talus and calcaneus are displaced
posteriorly and superiorly (arrow).

DISCUSSION

Figure 6. At 2 years after the operation, radiograph of
anteroposterior view shows the pelvis with normal hip
development.
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The incidence of LSS is rare. Patients typically present
with multiple anomalies of upper and lower extremities.
In the current case, we performed amputation through
both knees for treating severe knee dysfunction
and instability. Additionally, operative removal of
supernumerary digits and a pollicization procedure were
indicated to improve hand function. To our knowledge,
this is the first report of LSS to describe comprehensive
orthopaedic-based evaluation, diagnosis, and treatment,
which were overseen by a pediatric orthopaedic
surgeon.
Fourteen other patients have been identified with
LSS.2,5-15 Studies have also reported “segmental” or
“partial” LSS, which primarily involves the upper
extremities.16-19 The results of most studies indicate
three signs suggestive of LSS, with the first being
the most common2: 1) mirror duplication of the
digits of the hands and feet, which may be the only
constant anomaly in LSS8; 2) ulnar and fibular dimelia
with absence of the radius and tibia; and 3) nasal
abnormalities. We noted all characteristics in our
patient except the last, in which only minor deficiencies
were found.

In the current case, we used reconstructive
techniques for treating the abnormal hand development
and performed amputation for treating severe knee
deformity. This decision was based on radiographic
severity of LSS at and below the knee and the desire
to restore lower-extremity function for long-term
ambulation. Ultimately, orthopaedic-based treatment
can help provide function for upper and lower
extremities in patients with LSS at an early age. For
successful treatment, amputation may be considered
on an individual basis, depending on the severity of the
disorder.
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